The occupational health services department for a manufacturing division of a high-technology firm was redesigned from an outsourced model, in which most services were provided by an outside clinic vendor, to an in-house service model, in which services were provided by an on-site nurse practitioner. The redesign and implementation, accomplished by a cross-functional team using Total Quality Management processes, resulted in a comprehensive occupational health services department that realized significant cost reduction, increased compliance with regulatory and company requirements, and improved employee satisfaction. Implications of this project for occupational health nurses are discussed.
ogy company in the Silicon Valley of California. The project described in this article was deployed as a Total Quality Management (TQM) project and was a TQM finalist entry in the American Society of Quality's (ASQ) annual National Team Excellence Competition in Toronto, Canada, in 2004 . The project was voted "Best Safety Project" by conference attendees, all members of finalist TQM teams.
This project was the first for the author, newly hired as a nurse practitioner into a job that had formerly been held by a registered nurse. During the tenure of the previous nurse, a wide array of occupational health services had been developed and delivered, but issues common to these operations remained. Many of the services were rendered by an outside clinic and many performance gaps had been identified: • Pre-placement examinations were failing to identify injury risk factors or the need for Americans with Disabilities Act (ADA) accommodations.
• Emergency Response Team (ERT) and respirator examinations were not in compliance: 38% of required examinations were late and 25% were not done at all; 46% of examinations had incomplete documentation.
• Thirty-eight percent of performed spirometry examinations did not meet applicable standards published by the National Institute for Occupational Safety and Health (NIOSH) and the American Thoracic Society (ATS) and 100% of spirometry reports failed to meet current reporting standards (ATS, 1994; Universities Occupational Safety and Health Educational Resource Center & NIOSH, 2003) .
• Eighty percent of ERT members had no record of receiving hepatitis B vaccinations or providing appropriate declination (and the company had previously decided to proactively provide hepatitis B vaccine to all ERT members rather than provide it at a time of exposure).
• Workers' compensation claims costs had escalated 255% during the previous 2 years and now exceeded a "Best Practices" industry benchmark by 230%.
• Employees complained of wait times for examinations at the outside clinic and were dissatisfied with the health care provided and the information they received about examination findings or health-related conditions.
In California, workers' compensation is a complex system with several drivers, many of which are not under the control of occupational health services. A key factor under the company's or occupational health services department's control was communication among health care providers, the company, and the insurance carrier. The combined expert opinion of the nurse practitioner, collaborating physician, Human Resources manager, and representatives of the insurance carrier identified opportunities for more effective communication that could result in cost savings. A barrier to communication existed between the internal occupational health services department and the outside clinic vendor, with information provided by the on-site nurse not reliably reaching the examining physician. Late filing of state-required paperwork by the clinic and incomplete or inadequate medical reports impaired the ability of the insurance carrier to authorize and monitor treatment. The lack of a routine claims review process between the insurance carrier and the occupational health services department also negatively impacted claims management.
PLANNING FOR OCCUPATIONAL HEALTH SERVICE IMPROVEMENTS
TQM was an integral part of this company's philosophy and the way it conducted business. The primary focus of TQM is on customers and satisfying their needs. The company seeks total involvement of employees in providing external and internal customer satisfaction and continuous improvement of processes that lead to higher quality products and services (Silicon Valley Manufacturing, 2002a) .
TQM starts with long range, or noble, goal setting to satisfy customers, stockholders, and employees. These long-range goals translate into mid-term goals and finally annual goals reflected in manufacturing scorecard metrics used to measure performance in key areas (Silicon Valley Manufacturing, 2002a) . TQM teams are expected to develop direct links between their objectives and scorecard goals. Of interest to this project were the scorecard items of manufacturing spending based on workers' compensation and occupational health services costs and the safety index, which reflects company performance in terms of injury rates.
Prior to the project, the occupational health services department provided pre-placement examinations for new employees, required examinations for ERT members and respirator users, and evaluation and treatment for work-related injuries or illnesses. With the exception of first aid treatment for work-related injuries and nonoccupational health promotion activities, all of these services were provided by an outside clinic vendor. An on-site nurse in health services had reported to Human Resources since 1997. In 2001, this position was filled by a nurse practitioner with advanced practice capabilities.
Human Resources' vision for the manufacturing division was to be closely partnered with business units and provide quality solutions as business needs changed. Goals related to occupational health services included cost control and effective case management for workers' compensation cases, compliance with the ADA, and detection and appropriate accommodation for high-risk health-related conditions or risk factors that could place employees at risk for injury. Gaps in meeting all of these goals were identified and detailed earlier in this article. Occupational health services goals linked directly to Human Resources and Safety Department goals. For pre-placement examinations, the goal was a job-focused examination that would detect at-risk health conditions so that effective accommodation and risk reduction could protect workers. For ERT and respirator examinations, the goal was to detect and protect at-risk employees and be compliant with annual examinations. For workers' compensation, the goal was timely and effective injury evaluation and treatment as well as effective case management with cost control.
Data used to aid in project selection included review of the case log kept by the occupational health services department of all workers' compensation cases, the cost run from the company's workers' compensation insurance carrier, OSHA logs of work-related injuries and illnesses, and employee chart data from ERT and respirator examinations. Quality tools used to evaluate available data included qualitative and quantitative analysis of injury records, industry benchmarking, and employee interviews regarding service satisfaction.
The involvement of appropriate internal and external stakeholders in quality projects is critical for success (Na-
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• Manufacturing employees raised concerns about the care they received at the outside clinic, including wait times for examinations.
• Human Resources managed and staffed the occupational health services department, received pre-placement examination clearances, and monitored the workers' compensation program.
• The Safety Department managed the ERT and was responsible for OSHA recordkeeping.
• ERT members and respirator users, recipients of the services of the occupational health services department, complained about the outside clinic service. External stakeholders included: • Current outside clinic vendor.
• Workers' compensation insurance carrier who paid for services related to claims.
The impact of the project on all stakeholders, except the outside clinic, was expected to be positive.
The TQM team responsible for the project was selected based on the identified stakeholders, resulting in a cross-functional team. Team members included the team sponsor, the Human Resources manager (a member of the site TQM Steering Committee), the occupational health AAOHN JOURNAL· VOL. 59, NO.6, 2011 nurse practitioner as team leader, two Human Resources consultants, a safety engineer who also served as an ERT member, the purchasing manager, and a manufacturing supervisor.
Determining the appropriate TQM methodology to use for the project was aided by a selection process internal to the company (Silicon Valley Manufacturing, 2002d). As a one-time change project, the Project Management Method (PMM) was chosen as the appropriate strategy to employ. PMM is a standard corporate methodology used throughout the company (Silicon Valley Manufacturing, 2002b) . It provides a structured process for organizing non-repetitive, complex work. The process enhances team and stakeholder communication because a recognized framework is used. The nine steps of the process are shown in the Figure with the Plan-DoCheck-Act (PDCA) corollaries. PDCA is a well-known basic iterative quality improvement tool that many TQM methodologies use as a basis for a more detailed and complex process (Johnson, 2002; Silicon Valley Manufacturing, 2002c) . The TQM team met regularly from March 2002 to February 2003 to accomplish the project.
The identified objective of the project was to evaluate available options and implement a revised occupational health services department that would reduce costs, improve access to critical health information, and improve the quality of service delivery. The revised occupational health services department would include pre-placement, ERT, and respirator examinations and workers' compen-sation first-line treatment and comprehensive case management for the Silicon Valley manufacturing division. The project team agreed that the interconnectedness of the project drivers mandated a systemic solution to adequately impact cost, compliance, and employee satisfaction. Attacking only one of the issues would not have provided sufficient benefit for the time and effort expended in project planning and implementation. Therefore, a systemic approach that encompassed all the examination types provided in the occupational health services department was developed.
Based on the organizational and departmental goals previously discussed, project metrics included:
• Reducing workers' compensation costs by 25%.
• Reducing the total annual cost of health-related examinations by 50%.
• Reducing employee downtime for examinations by 50%.
• Increasing currency of ERT and respirator examinations to 100%.
Project constraints can be imposed (e.g., project time frame) or implicit in nature. After thoughtful analysis of the project, the TQM team identified project constraints on the time frame for the project (complete by the end of the fourth quarter 2002), cost (less than the current system; return on investment [ROI] within I year), methods (required protocol development), resources (fixed staffing, space; need for physician consultant), technology (required medical equipment), and regulatory issues (Health Insurance Portability and Accountability Act compliance, malpractice coverage, OSHA compliance, nurse practitioner training requirements).
From a root cause analysis (Borawski et aI., 2007; Rooney et aI., 2009; Silicon Valley Manufacturing, 2002c) performed by the TQM team, several issues to address, which have been previously described, were identified. Requirements the team developed for the new occupational health services department to address included:
• Cost reduction from current service.
• Increased examination availability.
• Accurate and complete recordkeeping.
• Improved examination quality.
• Reduced time requirement for examinations.
• Readily accessible health care data.
• High-quality health care data.
• Improved communication with employees and stakeholders.
An example of anticipated benefits was that improved quality of examinations would improve employee satisfaction and provide critical health-related information for preventing injuries and managing claims. Criteria for a quality examination were defined in preparation for potential vendor review.
The TQM team researched potential vendors using the list of requirements and found limited options for providing the desired health care services. Outside vendors that provided services were evaluated, including the currently used clinic, alternate clinics, and eight possible mobile services. None of the alternate clinics were geographically desirable. Three mobile services were evaluated in detail. Evaluation of possible vendors included cost data for each option; analysis of sample health reports for completeness of examinations, information adequacy, timeliness of service, and report delivery; and benchmarking with other companies who used the services considered. As quality was essential, the team was concerned after this extensive review that available vendors could not meet all of the identified requirements. Because the new nurse practitioner could offer the services in the proposed new occupational health services department, the team also compared costs of the in-house option against those of the outside options.
Annual cost comparisons for the current system, two mobile health services options, and an in-house option were completed. Although the in-house option had onetime start-up costs not present with the other options, the in-house option provided the greatest cost-savings potential at less than $17,000 annually with $6,750 one-time start-up costs, compared to between $40,600 and $54,100 annually for outside clinics or mobile services. These estimates were based on the same average number of examinations per year of each type for each option as had been performed for the past 3 years. Examples of the difference in costs were $15,400 for ERT examinations and $22,225 for first injury evaluations at the existing outside clinic vendor versus $2,270 and $4,450, respectively, for the same services provided by the in-house nurse practitioner. These cost estimates did not consider a possible reduction in workers' compensation costs that was expected to be significant.
One valid concern raised by the TQM team was the time required for the nurse practitioner to perform these services if the in-house option was selected. The time the nurse practitioner was spending with the old system in scheduling examinations, completing paperwork, and monitoring no-shows, incomplete examinations, and late reports from the outside clinic was determined to be essentially the same time that would be required for her to complete the examinations.
The selection of the final improvement option was determined using a solution selection matrix (Silicon Valley Manufacturing, 2002b) . All data were used by the team to grade each criterion in the decision matrix. Team consensus after detailed data review and discussion determined scoring in the areas of cost, service availability, lost productivity, risk (a measure of regulatory and litigation risk), access to health care data, quality of data, and quality of service. The company's experience with the outside clinic vendor was compared to mobile service self-report and interviews of their clients. The in-house option was evaluated based on the experience of the current nurse practitioner in other settings as well as in-house programs implemented in other companies from benchmarking data. On several parameters, the in-house option scored higher due to the company's ability to control outcomes for each criterion element. The in-house option received the highest score overall. The TQM team concluded that it should implement the in-house system as the revised occupational health services department to include pre-placement, ERT, and respirator examinations and workers' compensation initial treatment and case management.
Stakeholder involvement in the determination of the solution included management review and approval of the solution proposal, including anticipated initial costs. Management, Human Resources, Safety, and ERT were all represented throughout the process. Additionally, manufacturing employees and all ERT team members received updates at monthly meetings and had opportunities to express concerns and provide feedback about the proposed solution.
Expected tangible benefits from the in-house occupational health services department solution included reduced cost for examinations, reduced wait times, access to baseline health data when hired, reduced recordable injuries through effective first aid and monitoring, and reduced lost productivity. Expected intangible benefits were improved service for night and weekend shifts, streamlining of workers' compensation issues, identification and management of health risks, greater ease in addressing confidentiality issues, reduced litigation, and increased employee satisfaction with services received through the occupational health services department (in the areas of ease of examination scheduling, examinations performed on time, and reductions in wait times for examinations).
A ROI calculation for the initial costs to the breakeven point was determined (Westcott, 2005) . It was estimated that the project would break even in 2.2 monthsin practical terms, less than 3 months or one quarter. This time frame was significant as most statistics were gathered on a quarterly basis.
IMPLEMENTATION OF THE NEW OCCUPATIONAL HEALTH SERVICES DEPARTMENT
Major milestones for implementation were developed to move the currently outsourced occupational health services to the in-house clinic with services provided by the occupational health nurse practitioner. These milestones included:
• Secure physician consultant and develop contract.
• Develop occupational health services protocols and obtain necessary approvals.
• Develop forms for all examination types.
• Purchase required equipment and supplies.
• Secure a laboratory vendor, develop contract, and order laboratory supplies.
• Modify in-house clinic layout for examinations.
• Ensure adequate malpractice coverage for expanded occupational health services role.
• Communicate new occupational health services plan to management and all employees.
Team member responsibilities were outlined for each major milestone of the implementation plan. To ensure timely implementation, a detailed project plan was developed that included 72 discrete tasks documented as a Gantt chart in Microsoft® Project. This method ensured results within the planned time frames as dependencies of one task to another were identified and responsible parties designated.
AAOHN JOURNAL· VOL. 59, NO.6, 2011 Management support was secured by presenting the project plan to the vice president for manufacturing and his direct staff. Approval to proceed was given and initial expenditures were authorized. At this time, the vice president communicated the expectation that 100% of ERT examinations would be completed on time.
Part of the planning for this project was anticipating obstacles, including stakeholder resistance. The implementation phase was tailored to address anticipated resistance. Key resistance was related to confidentiality and being examined by an employee who worked on-site. These concerns were addressed by adhering to confidentiality standards for all examination participants, explaining confidentiality standards to workers, and presenting a professional approach to clients.
Another obstacle encountered in implementation was inadequacy of available malpractice insurance. This delayed project implementation for 2 months because the current malpractice vendor went out of business at the same time that the project needed increased coverage. Additionally, the physician consultant's malpractice insurance carrier increased coverage requirements for all nurse practitioners with whom the physician had a collaborative relationship. No nursing malpractice carriers were offering the level of coverage required by the physician's carrier. Detailed information was provided to the carrier who eventually approved the highest level of coverage available to nurse practitioners at the time.
Operations as complex as occupational health services require standardized processes and periodic evaluation of the adequacy of those processes. In considering standardization, procedural and system changes were instituted as part of the revised occupational health services department implementation. Protocols and forms for all examination types were developed and implemented, standardized procedures for injury and illness evaluation and treatment were developed and deployed, an annual protocol and forms review process was implemented, and the project was documented as a TQM case history and placed in Human Resources and TQM archives for other teams to access. An Operating Specification for Health Services was documented in the company's online library system, outlining the processes the nurse practitioner would follow to deliver each of the occupational health services components.
Systems were created and implemented to continue measuring results over time, including cost tracking of all injuries and illnesses, rate tracking of injuries and illnesses, monthly case review with the workers' compensation insurance carrier, cost tracking of all examination types, tracking of examination compliance, and quality assurance monitoring of examination results.
The revised occupational health services department was fully implemented with capability to offer all planned services. The nurse practitioner performed all examinations, maintained all records, and collected all tracking data. The collaborating physician visited the site monthly and was available for consultation by phone at other times.
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1
A project to revamp existing occupational health services moved services that had been performed by an outside clinic vendor to an inhouse clinic with an occupational health nurse practitioner.
2
Significant cost reduction, increased compliance with regulatory and company requirements, and increased employee satisfaction were realized in the redesign of the occupational health services department.
3
Using existing quality initiatives, occupational health nurses can harness the talents of crossfunctional teams to realize complex health and safety goals.
4
Learning to speak the language of business enables occupational health nurses to articulate cost reduction and other benefits of their services .
EVALUATION OF THE NEW OCCUPATIONAL HEALTH SERVICES DEPARTMENT
In the first year following implementation of the new occupational health services department, 16 pre-placement examinations were completed with risk factor identification in four individual s; 67 ERT or respirator exam inations were completed with risk factors identified and addressed in 25 individual s ( 13 employees were smokers with evidence of smoking-related lung changes); and 42 injuries were treated in-house and case management was ongoing for 45 workers' compensation cases. Many previous cases were brought to closure in the first year due to monthly case conferences in conjunction with the insurance carrier. Litigation was reduced over previous years with no new claims litigated in the first 3 years of the new occupational health services department.
The project achieved or exceeded all of the stated goals: a significant reduction in costs. increased compliance with and effectivene ss of exam inations. and improved employee satisfaction. The ROI did achieve the projected break-e ven mark in less than 3 months. This calculation was completed for the first quarter of implementation because month by month calculations were not feasible (several of the cost items being tracked were only reported on a quarterly basis ). Costs for all examination types combined (pre-placement, initial injury evaluation, and ERT and respirator examinations) were reduced by 79%. Additional savings were realized as lost time for employees receiving examinations was cut by 50%, thereby improving productivity. Costs of the workers' compensation program had a 300% decrease in the first year and an additional 1300% reduction in the second year after occupational health service s program implementation. The number of injuries requiring care beyond first aid decreased during this same period. Due to readily available care and early reporting , more injurie s were treated and resolved at the first aid level. In comparing pre-project workers' compensation costs in 2002 to post-implementation costs in 2004, $625,000 were saved annually. Savings that resulted from reduced litigat ion as a result of improved customer satisfaction were difficult to quantify. An analysis of past litigated claims yielded a conservative estimate of $66,000 in savings when only two litigated claims were prevented and no new litigation occurred for 3 years following implementation.
ERT and respirator examination compliance was consistently maintained at 100%, meeting the manufacturing vice president's expectations as well as project goals. The effectiveness of the pre-placement examinations in detecting risk factors for injury supported appropriate accommodation, especially in the area of ergonomics, and a unique opportunity for new employees to receive individualized risk-reduction counseling by the nurse practitioner. She established relationships with new employees at the outset of their emplo yment . so they felt comfortable returning to the nurse practitioner if any work-related health issues arose.
ERT members and respirator users were surveyed about their satisfaction with the examination experience (i.e.• scheduling ease. on-time examinations, wait time. comfort with the nurse practitioner, and if question s were adequately answered). The average score on the survey, with a 73% response rate, was 4.5 on a scale of I to 5, with 5 being extremely satisfied. Write-in comments by respondents included "impressed with completeness of exam ," "saved lots of time and friendlier to perform inhouse." "hope it will not change." "great job." and "keep it up." Project results were shared with stakeholders. Quarterly and annual results were presented to site management. Results were shared with manufacturing employees by posting the TQM story on a Quality Improvement story board for one full quarter following project completion, during regular site communication meetings, and at an all-employee Quality Festival in February 2004. Project success also appeared in an article published in the all-company Improvement Initiative s newsletter.
IMPLICATIONS FOR OCCUPATIONAL HEALTH NURSES
This project demon strated the many tangible and intangible benefits of providing comprehensive in-house occupational health services to manufacturing employ -ees. It also demonstrated the effectiveness of harnessing existing corporate quality initiatives to meet health and safety goals. It provided an example for ways to improve or revamp occupational health services.
Although this project used the advanced practice capabilities of a nurse practitioner, many of the aspects of this comprehensive occupational health services department can be achieved by an experienced occupational health nurse. Training classes in physical assessment are available for occupational health nurses that would allow them to perform many of the examinations in this project under appropriate physician supervision and in compliance with the applicable state's Nurse Practice Act and federal OSHA regulations.
Dramatic cost savings were realized in workers' compensation claims in this project. This was most likely due to the combination of in-house availability of early treatment (including comprehensive ergonomic evaluations), employee education on early reporting, development of a relationship between employees and the nurse practitioner, and rigorous case management activities by the nurse practitioner in conjunction with the insurance carrier. The reduction in costs was also due to a concurrent ergonomics program initiated by the nurse practitioner outside the scope of the occupational health services implementation project. The relative contribution of these interventions cannot be determined; however, the overlap of these two initiatives (i.e., revamping the occupational health services department and the ergonomics program) lends strength to the importance of a comprehensive approach to delivering occupational health services.
The potential value of cross-functional teams in effectively planning and implementing complex health and safety projects to achieve cost-savings and quality improvement goals is well demonstrated by this project (Napier & McDaniel, 2006b) . Occupational health nurses can look to harness the talents of other professionals within their organization to meet goals that benefit the company and all its employees. Through company quality initiatives to plan and implement complex projects such as this one, health and safety goals within a sanctioned corporate program supported by the occupational health nurse can be achieved.
The nurse practitioner achieved enormous personal AAOHN JOURNAL· VOL. 59, NO.6, 2011 benefit in this project-she was able to make a difference. The nurse practitioner also used teamwork to implement a complex project and demonstrated the value of collaboration among disciplines. The learning that occurred through business and financial tracking was also valuable. When occupational health nurses can speak the same language as corporate management, they have the potential to demonstrate cost reduction and other less tangible benefits of their services and justify providing new services that meet the needs of employees and companies-garnering for occupational health nurses the recognition they deserve as integral to the business of doing business.
